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Conclusions

Introduction
§
§
§
§
§

Summary:

Microplastics (plastic particles <5 mm) are ubiquitous world-wide.
Microplastic pollution impacts freshwater ecosystems, which are key
components of environmental, public, and economic health.
Microplastic pollution shows a ‘patchy’ distribution, with more
particles accumulating in depositional zones with naturally occurring
fine particles
Thus, plastic pollution may be ‘sorted’ by density – with more heavy
polymer types at the stream bed, and light materials at the surface.
However, measuring microplastic at multiple habitats within stream
is still uncommon.

Results

Site Locations

Microplastic concentrations are higher in sediment compared to surface water,
as expected (Fig 3)
The ‘community’ of particles as revealed by color, suggest that the composition
is more similar in the surface water and water column, while the sediment
shows a different distribution. (Fig 4)
Contrary to expectations, the polymer composition for microplastics is
relatively similar among the three habitats examined. One exception is nylon,
which was found in the water but not the sediment.
Implications:

Objectives and Hypotheses

H1: We can conclude that sediment are a 'sink' for microplastics, with higher
concentrations than the water.

Objective:
To determine the spatial distribution of microplastic by polymer type in 3
river habitats: surface water, water column, and benthic.

These may be retained over the long term or may be resuspended and moved
downstream during flooding.

Hypotheses:

H2: Evidence for 'sorting' of microplastics by habitat was mixed. While there
were some differences in color and material between sediment and water
column, this didn’t correspond to the heavier particle types (nylon and
polyester).

1) We predict the microplastic particles will be highest in the sediment.
2) We expect the types of materials to be different in the surface water
(net samples), water column, and sediment

This suggests microplastics of all types can sink and become part of the
sediment, likely due to aggregation with organic matter, colonization by
biofilms, or ingestion by organisms.
Research Directions:
•
•
•

Figure 2: Study sites (marked with orange arrows) are
tributaries of Lake Michigan, with different land use.
River sediment and surface water (left) processed in the lab for microplastic (center) and
visualized on a filter (right).

Figure 3: Mean ±SE microplastic concentration in the water column and in the
sediment from 3 major Lake Michigan tributaries.

Dominate Land Use Type

City Location

Kalamazoo

Agriculture

Saugatuck, MI

Muskegon

Forest

Muskegon, MI

Milwaukee

Urban-Agriculture

Milwaukee, WI

Field Sample Collection: (N=4 samples/habitat)
§ Surface water: Net with 363 micron mesh
§ Water column: 2 L collection bottle
§ Sediment: Dredge

Sample Processing
Surface water and water column samples were vacuum filtered onto
0.45 µm filters while sediment samples were digested with the wet
peroxide oxidation method to break down organic material before
filtration.

§ Microplastic was counted and categorized as fragment, foam, fiber,
pellet, or film and fiber length was measured with an ocular
micrometer.
§ We used micro-FITR in reflectance mode to analyze polymer
composition of a subset of particles
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Figure 4: Relative abundance of microplastic particles by color in surface
water, water column, and sediment for 3 Lake Michigan tributaries.
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Methods
River

Next steps, complete analyses for remaining sites, as well as controls
Compare data to fish and macroinvertebrate microplastics at the same sites
Study influence of flooding on microplastic transport
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Figure 5: Relative abundance of microplastic particles by material type in
surface water, water column, and sediment for 3 Lake Michigan tributaries.
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